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PREFACE. 


1  HE  great  inconvenience  and 
imperfe&ion  of  the  method  com¬ 
monly  ufed  to  pulverize  the  hard 
bodies  ufed  in  medicine,  with  the 
peftle  and  mortar,  have  been  long 
felt  and  acknowledged  by  the 
pra&ifers  of  p hylic ;  and  thefe  in¬ 
conveniences  are  two-fold,  the  one 
ariling  from  the  great  expence  of 
time  and  labour  neceffary  to  ren¬ 
der  them  in  any  degree  At  for  ufe, 
the  other  from  the  impoffibility, 
by  this  method,  of  making  com¬ 
pounds  perfect  ■  that  is,  when  dif¬ 
ferent  ingredients  are  to  be  united, 
of  fecuring  the  juft  proportion  of 

A  each 
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each  of  them  required  in  the  me¬ 
dicine  :  The  firft  of  thefe  is  too 
obvious  to  need  any  proof ;  but 
with  refpect  to  the  latter,  it  may 
be  neceffary  to  enlarge  a  little. 
Some  bodies,  from  the  ftru&ure 
of  their  parts,  are  more  eafy  to 
pound  and  divide  than  others ; 
and  as  the  greater  the  interfaces  of 
any  matter  are,  the  fooner  it  will 
be  feparated,  and  the  lighter  it 
will  be ;  fo,  confequently,  thole 
particles  which  are  more  rare  and 
light  will,  by  the  force  of  percuf- 
fton  in  pounding,  be  fooneft  put 
in  motion ,  and  being,  perhaps, 
fpringy,  wTill  rife  higheft,  and  be 
loft  over  the  ftdes  of  the  mortar, 

before 


before  the  matter  lefs  rare  can  be 
properly  reduced ;  thus  the  com¬ 
pound  will  not  be  according  to  re¬ 
ceipt.  If  we  mean  to  try  the  na¬ 
tural  power  of  a  medicine,  furely 
it  is  a  matter  of  the  firfl:  impor¬ 
tance,  that  the  medicine  be  not 
only  genuine,  but  truly  and  accu¬ 
rately  prepared.  The  phyfician 
prefcribes,  but  often-times  his  pre- 
Icription  has  not  the  defired  effedt, 
owing  fometiroes  to  the  inequality 
of  the  preparation,  and  fometimes 
to  the  fophiftication  of  drugs ;  and 
on  the  prefent  plan  of  practice, 
this  vexatious  circumftance  is  hardly 
to  be  avoided.  The  apothecaries 
fhops,  for  the  moft  part,  are  fup- 
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plied  with  ready -prepared  medi¬ 
cines  from  the  druggifts,  who  have 
at  length  reduced  it  to  a  trade  j 
and  he  who  can  fupply  his  cufto- 
mers  at  the  cheapeft  rate,  is  the 
moft  likely  to  eftablifh  an  exten- 
ftve  bufinefs:  This  introduces  the 
pradice  of  fophiftication,  the  great- 
eft  evil  attendant  on  the  pradice  of 
phyftc,  and  by  which  the  ingeni¬ 
ous  praditioner  is  fet  on  a  level 
with  the  moft  ignorant  empiric. 
It  is  far  from  being  the  writer’s  in¬ 
tention  in  what  he  here  advances, 
to  give  offence  to  any  man  or  body 
of  men,  but  only  to  fhew  the  dis¬ 
advantage  of  applying  medicines 
under  the  prefent  mode  of  prepa¬ 
ration. 


PREFACE.  V 

ration.  The  mill,  of  which  the 
following  fheets  contain  the  de- 
fcription,  was  invented  with  a  view 
to  fupply  thefe  defeats,  and  pre¬ 
vent  thefe  evils.  A  great  expence 
of  time  and  labour  is  hereby  la¬ 
ved  ;  the  inconvenience  attending 
the  lighter  particles  of  the  drugs 
flying  off  in  the  ufe  of  the  peftle 
and  mortar,  is  remedied  by  the 
denflty  or  clofe  adhelion  of  the 
parts  which  form  the  barrel  of  the 
mill ;  and  every  apothecary  is  ena¬ 
bled  moil  eaflly  and  effectually  to 
prepare  his  own  medicines. 

I 

The  author  of  this  invention  is 

* 

well  aware  that  it  is  ftill  capable  of 

improve- 
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improvement,  and  only  exhibits  it 
as  the  outlines  of  a  work  that  may 
hereafter  be  brought  to  perfedion, 
by  thofe  who  are  better  {killed  in 
mechanics  than  himfelf ;  but  he 
humbly  prefumes  that,  even  in  it’s 
prefent  flate,  it  will  not  be  found  in¬ 
adequate  to  the  purpofe,  or  wholly 
unworthy  the  public  notice:  And 
the  beft  excufe  that  can  be  offered 
for  it’s  appearing  lb  early  in  the 
world,  is  a  maxim  he  has  long  im¬ 
bibed,  that  whatever  may  have  a 
fhadow  of  becoming  a  public  be¬ 
nefit,  cannot  too  foon  be  made 
known.  He  has  been  for  fome 
time  happy  in  the  ufe  of  it  him¬ 
felf,  and  in  having  it  fo  well  ap¬ 
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proved  by  his  very  ingenious  and 
learned  friend  Dr.  Glynn>  of  Cam¬ 
bridge. 

0 

The  following  pages  are  intend¬ 
ed  to  give  mechanical  inftrudfions 
for  the  formation  of  this  little  ma¬ 
chine,  and  to  throw  fuch  lights  on 
the  advantages  attending  it  as  may 
recommend  it  to  a  fair  trial. 


A 


X. 


DESCRIPTION 


Of  THE 

MACHINE. 
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IN  Fig.  I.  the  Reader  is  prefented 
with  a  view  of  the  internal  parts 
of  the  machine.  The  aftion  of  the 
Wind  drives  round  the  fails  A ,  together 
with  their  axle  A  B>  and  the  wheel  C 
which  is  fixed  to  the  axle.  The  wheel 
C  having  (fuppofe)  fourteen  teeth*  drives 
the  toothed  wheel  Dy  which  being  fixed 
to  the  axle  D  E ,  turns  round  the  bar¬ 
rel  Fy  which  is  alfo  fixed  to  the  fame 

B  axle. 
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axle.  This  barrel  contains  the  ingre¬ 
dients  that  are  to  be  pulverized,  and 
performs  the  work  of  a  peftle  and  mor¬ 
tar  by  a  contrivance  hereafter  to  be  ex¬ 
plained. 

When  any  ingredients  are  to  be  put 

within  the  barrel,  the  wheel  D,  with 

it’s  axle  and  the  barrel,  are  to  be  taken 

_  # 

out  of  the  mill.  The  barrel  is  then 
opened,  by  taking  out  it’s  moveable 
head  G  H ,  and  the  ingredients  being 
placed  within  the  barrel,  together  with 
fome  iron  balls,  are  bruifed  and  reduced 
to  powder  by  the  impulfe  of  the  balls, 
which  are  incefiantly  toffed  about  by 
the  whirling  of  the  barrel.  To  afiiffc 
the  adtion  of  thefe  balls,  four  iron  pegs 
(fuch  as  are  reprefented  by  Fig.  II.) 
muft  be  fixed  within  the  barrel  after 
the  following  manner  t  * 


Having 
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Having  drawn  a  circle  within  the 
barrel,  about  the  middle,  faften  therein 
the  four  iron  pegs  at  the  diftance  of  a 
quarter  of  a  circle  from  one  another,  fo 
that  their  narrow  ends  {Fig.  II.)  may 
point  towards  each  other  from  the  op- 
pofite  fides  of  the  barrel.  Thefe  pegs 
may  be  eafily  fixed  by  little  fcrew-nuts 
tin  {Fig.  I.)  on  the  outfide  of  the  bar¬ 
rel.  The  pegs  being  thus  fixed,  it  is 
fcarcely  neceflary  to  obferve,  that  the 
balls  rolling  frequently  againft  them  will 
be  driven  with  a  confiderable  force  a- 
gainfl:  the  ingredients  within  the  barrel. 

Prefuming  then,  that  the  Reader  has 
now  gained  fome  general  idea  of  the 
principal  contrivance  of  this  machine, 
and  it's  manner  of  operation,  it  only  re¬ 
mains  that  I  fhould  give  a  more  minute 
defcription  of  the  particular  parts,  and 

B  3  after- 
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afterwards  fubjoin  fome  few  hints  about 

'  *  ‘  *  t  .  ■  -  ,  *  :  4 

the  conftrudtion  and  ufe  of  the  whole. 

.  .  .  <  i  l  •" 
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When  the  wooden  head  G  H  of  the 

V  i  r>  *  ^  (  j 

barrel  is  taken  out,  the  head  G  H>  and 
the  part  E  K  (Fig.  I.)  of  the  axle  are 
no  longer  fattened  together,  but  are  fe- 
parate.  The  part  E  K  is  entirely  of 
iron,  and  of  fuch  a  fhape  as  is  exhi¬ 
bited  in  Fig.  III.  in  which  the  four 
arms  are  fuppofed  to  crofs  one  another 
angles.  The  four  iron  arms  of 
E  K  being  made  to  prefs  againft  the 


at  right 


head  G  H  of  the  barrel,  confine  it  in 

*  *  w  .  \ .  1 

it*s  proper  place,  as  may  be  conceived 
from  Fig.  I.  This  being  underftood, 
the  method  of  caufing  the  iron  arms  to 
prefs  againft  the  head  of  the  barrel,  fo 

as  to  make  (as  it  were)  a  part  of  it, 

•.  v  >  .  • 

and  turn  together  with  it,  may  be  rea¬ 
dily  comprehended. 


When 
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•  When  the  moveable  head  is  thruft  a 
little  way  into  the  barrel  (where  it  may 
reft  either  againft  a  fhouider  cut  within 
the  (ides  of  the  barrel,  or  a  collar  of 
ftiff  leather  faftened  there  for  the  pur- 
pofe)  the  Tides  of  the  barrel  will  ftand 
up  about  half  an  inch  above  the  head, 
in  the  fame  manner  as  in  a  common 
beer-barrel.  Within  thefe  Tides  let  four 
notches  be  cut  about  a  quarter  of  an 
inch  deep,  at  the  diftance  of  a  quarter 
of  a  circle  from  one  another,  for  the 
reception  of  the  four  arms,  which,  by 
thefe  means,  will  prefs  fiat  againft  the 
head,  and  may  be  kept  in  that  fituation 
by  the  following  contrivance. 

Fig.  IV.  reprefents  a  thin  plate  of 
iron,  (which  I  fhall  call  an  iron  ftrap) 
having  a  fquare  hole  q  at  one  end,  and 
a  round  hole  r  at  the  other.  The 
round  hole  r  being  put  upon  a  hook^ 

(fuppofe) 
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(fuppofe)  at  one  end  of  the  barrel,  as  in 
Fig.  I.  may  be  eafily  bent  according  to 
the  form  of  the  barrel,  and  made  to  lie 
in  the  fituation  r  q ;  fo  that  the  fquare 
hole  q  may  flip  upon  one  of  the  ends  of 
the  four  iron  arms,  and  hold  it  tight. 
There  muft  be  four  fuch  iron  flraps, 
each  laying  hold  of  an  iron  arm,  at  the 
diftance  of  a  quarter  of  a  circle  from 
one  another.  The  four  iron  arms  muft 
extend  about  half  an  inch  beyond  the 
notches  in  which  they  are  placed,  and 
in  every  arm  a  kind  of  notch  t 
(Fig.  III.)  fhould  be  made,  from  which 
to  the  extremity,  the  iron  fhould  gra¬ 
dually  flope ;  fo  that  the  fquare  hole  q 
of  the  ftrap  being  flipped  over  the  flope 
into  the  notch,  may  there  be  detained 

after  a  manner  not  unlike  to  that  of  a 

<< 

latch  within  a  catch  upon  a  door :  In¬ 
deed  the  hold  of  the  iron  flrap  may  be 
■further  increafed  by  fcrewing  in  the  four 

fcrews 
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fcrews  s  {Fig.  III.)  againft  the  head  of 
the  barrel.  Every  fcrew  works  through 
an  infide  fcrew  in  each  of  the  iron  arms, 
fo  that  when  it  is  turned,  the  iron  arm 
con  netted  with  it,  is  forced  to  recede  a 
little  from  the  head  of  the  barrel* 
whereby  the  ends  of  the  four  iron  arms 
prefs  upwards  againft  the  ftraps  hung  on 
them  with  fuch  a  degree  of  force  as 
may  be  neceffary.  It  would  not  be 
amifs  to  faften  four  ribs  of  wood  to  the 
head  of  the  barrel,  as  in  Fig .  V.  for 
they  would  at  the  fame  time  receive  the 
preifure  of  the  fcrews  s  of  Fig.  III. 
and  ferve  to  ftrensthen  the  head  of  the 
barrel.  Each  fcrew  s  fhould  be  fafl> 
ened  by  a  firing  paffing  through  a  hole 
in  it’s  handle  (reprefented  Fig.  Ill,)  and 
winding  round,  be  tied,  that  the  mo¬ 
tion  of  the  barrel  may  not  loofen  the 
fcrew  from  it's  hold. 

One 
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One  thing  may  be  further  obferved 
of  the  moveable  head  of  the  barrel,  that 
it  fhould  be  lined  on  it’s  inner  fide  with 
thick  buck  leather,  whereby  it  may  be 
made  to  fit  the  barrel  fo  clofely,  as  even 
to  hold  mercury  if  neceffary. 

When  I  defcribed  the  manner  of  fafl> 
ening  the  four  iron  ftraps  on  the  barfel> 
I  obferved  that  the  round  holes  f 
{Fig,  I.)  might  be  made  to  pafs  upon 
a  hook.  Now  four  fuch  iron  arms  as 
are  fattened  to  the  ?noveable  head,  may 
be  fcrewed  upon  the  oppofite  and  fixed 
end  of  the  barrel,  the  extremities  of 
which  arms  projecting  a  little  beyond , 
the  fides  of  the  barrel,  may  be  turned 
up,  and  anfwer  the  purpofe  of  hooks  to 
the  ftraps,  as  in  Fig.  VI.  This  contri¬ 
vance- will  ferve  both  to  ftrengthen  the 
barrel,  and  to  keep  it  fteady  in  it’s  revo¬ 
lutions  $  for  from  the  center  of  thefe 
1 ■ ''  iron 
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Iron  arms,  (which  I  fuppofe  fajlened  to 
the  fixed  head  of  the  barrel  by  any 
number  of  fcrews  at  pleafurc)  a  thick 
iron  bar  may  proceed,  as  in  Fig.  Vi. 
which  may  become  an  axle  to  the  wheel 
_D.  Thus  the  fecond  axle  in  the  mill 
(Fig.  I.)  and  all  it’s  appurtenances  be¬ 
come  one  ftrong  and  compadl  fubftance, 
not  likely  to  be  injured  even  in  a  high 
wind. 

For  the  fame  purpofes  of  lengthen¬ 
ing  the  work,  and  to  prevent  a  wab¬ 
bling  motion  of  the  firft  axle  which 
turns  together  with  the  fails,  I  have 
fixed  a  board  (Fig.  VIII.)  without  the 
mill,  and  fattened  it  by  fcrews  to  the 
front  plank  at  z  y  (Fig.  I.)  This  board 
has  a  hole  in  the  middle  o  a ,  through 
which  the  fail-axle  pafies.  Such  a  con¬ 
trivance  will  keep  the  fail-axle  tteady  ; 
for  the  parts  of  the  board  (Fig.  VII.) 

C  when 


when  (hut,  (as  in  Fig .  VIII.)  will  cloffe 
upon  the  neck  of  the  axle  by  means  of 
the  hole  o  a ,  the  diameter  of  which 
being  about  four  inches,  nearly  equals 
that  of  the  neck.  The  fupport  of  the 

'  %  i  ”  v  * 

mill  may  be  made  like  that  of  any  com¬ 
mon  windmill :  As  for  indance,  I  is  a 
ftrong  pod  (Fig.  I.)  whereon  the  whole 
machine  turns,  which  may  alfo  have 
two  (houlders  proceeding  from  it,  for 
the  better  fupport  of  the  weight  to  be 
fudained;  M  is  a  floor  through  which 
the  pod  pafles,  and  N  is  a  fecond  floor 
(ten  inches  above  the  former)  which 
receives  the  end  of  the  pod,  and  con¬ 
firms  it’s  hold  and  fupport  of  the  mill. 
The  mill  may  be  turned  upon  the  pod 
by  a  board  Xy  five  feet  long,  as  in 
Fig .  IX.  which  will  alfo  ferve  as  a  vane 
to  keep  the  mill  in  the  wind.  In  that 
figure  the  mill  is  reprefented  as  boarded 
on  all  fides,  having  a  door  w  turning  on 

tyro 
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two  hinges,  which  is  to  be  opened  as 
often  as  there  may  be  occafion  to  take 
out  the  barrel  and  axle  in  the  ufe  bf 

,  -  .  Vi 

the  mill. 

As  to  the  fitqation  of  the  mill,  any 

fpot  will  ferve  that  expofes  the  fails  to 

the  adtion  of  the  wind.  My  own  mill 

ftands  upon  the  top  of  an  out-houfe,  in 

the  roof  of  which  are  two  wooden 

doors,  which  being  thrown  open,  and 

fupported  by  chains,  afford  a  convenient 

Rage  for  a  perfon  to  ftand  upon,  w'ho 

occafionally  attends  to  the  working  of 

the  machine.  But  that  the  Reader  mav 

* 

form  a  more  juft  notion  of  the  whole 
defign,  it  may  not  be  amifs  to  add  the 
materials  and  dimen fions  of  the  parti* 
cular  parts  of  the  machine. 

The  wood  which  the  artift  fhould 
ufe  in  the  conftrudtion  of  this  machine 

C  3  ought 
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ought  to  be  light  and  tough,  fuch  as 
abele  or  willow.  If  the  two  ends  of 

4  { '  *  ■,  *  \  '  /  '  .  V '  .  * 

the  mill  are  conftrufted  of  plank  two 
inches,  or  two  inches  and  a  half  thick, 
the  fide  boards  may  be  nailed  to  them. 


Let  the  length  of  the  body  be  twen¬ 
ty-fix  inches,  it’s  breadth  eleven  inches, 
and  the  height  twenty-eight  inches,  ex- 
clufive  of  the  roof. 


Let  each  fail  be  three  feet  two  inches 
in  length  from  the  axle  to  it’s  extremity, 
and  let  the  width  of  each  be  fixteen 

•  i 
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inches. 
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The  fail-axle  ihould  be  made  of  good 


afh  or  oak,  about  four  inches  and  a  half 

•j  a  gr|0^rf 

fquare  in  that  part  where  the  mortices 
are  made  to  admit  the  backs  or  pieces  to 
which  the  fails  are  fattened.  It  fhould 
alfo  be  turned  with  a  grove  an  inch 

\vide3 
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wide,  and  a  quarter  of  an  inch  deep 
about  the  neck.  In  the  fame  axle,  if 
you  faften  an  iron  peg,  and  afterwards 
fufpend  a  fort  of  iron  (trap,  (like  one 
of  thofe  mentioned  above)  from  the 
roof  by  a  ftaple,  the  hole  in  the  ftrap 
may  be  made  to  lay  hold  of  the  iron 
peg  occafionally,  and  eafily  hop  the 
Working  of  the  mill.  And  here  I  mu  ft 
obferve,  that  it  is  neceflary  to  put  a 
collar  of  iron  round  the  axle-tree  in  the 
part  where  the  peg  is  fixed,  for  other- 
wife  a  high  wind  might  twift  or  even 
break  the  peg  from  it’s  hold. 

The  board.  Fig.  VII.  or  VIII.  that 
ferves  to  keep  the  axle-tree  fteady,  muft 
be  an  inch  thick ;  and  the  two  parts  of 
this  board  may  be  eafily  kept  together 
by  wooden  bolts  and  fcrews. 


All 
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All  the  wheels  fhould  be  made  of 
knotty  twilled  elm ;  but  if  no  wood  of 
this  kind  can  be  procured,  let  the  round 
wheel  JirJi  be  formed,  and  let  the  cogs 
be  afterwards  fixed  in  them.  The  for¬ 
mer,  however,  is  the  eafieft  and  cheap- 
eft  method. 

The  wheel  C  (Fig.  I.)  on  the  fail- 
axle,  fhould  be  about  five  inches  and  a 
half  in  diameter,  exclufive  of  the  teeth, 
>  the  number  of  which  may  be  deter¬ 
mined  by  the  judgment  of  the  artift. 
This  wheel  (before  the  cutting  of  the 
teeth)  muft  be  turned  a  little  beviling, 
by  way  of  allowance  for  the  inclined 
pofition  of  the  fail-axle,  as  in  Fig .  J* 
by  which  means  the  teeth  of  this  wheel 
will  be  made  to  fit  exadly  to  the  teeth 
of  the  wheel  D  underneath.  The 
diameter  of  each  of  the  wheels  C  and 
J),  including  the  teeth,  ought  to  be  fe* 
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ven  or  feven  inches  and  a  half.  The 
calk  or  barrel  may  contain  about  two 
gallons.  Make  it  of  dry  rift  oak,  about 
half  an  inch  thick,  and  bind  it  (like  a 
common  beer -barrel)  with  four  iron 
hoops.  Each  hoop  may  be  further  fe- 
cured  by  fixing  a  fmall  fcrew  on  that 
fide  of  it  which  is  towards  the  narrow- 
end  of  the  barrel. 

The  iron  lpindles,  (the  one  fixed  and 
the  other  moveable)  with  their  four 
arms  at  either  end  of  the  barrel,  have 
been  already  defcribed.  I  have  only  to 
add,  that  a  knob  £,  at  the  end  of  the 
moveable  fpindle  {Fig.  I.)  will  be  found 
very  convenient ;  becaufe  if  this  knob  be 
let  into  a  cavity  of  the  wood  (or  bone, 
or  brafs)  it  turns  upon,  it  will  want  no 
other  fecurity. 


[  H  ] 

Six  or  eight  iron  balls  may  be  pro¬ 
cured  from  Woolwich  of  any  fize,  but 
thofe  of  fix  ounces  will  bell  be  fuited  to 
a  two  gallon  barrel.  A  barrel  of  this  fize 
will  powder  a  pound  and  a  half,  or  two 
pounds,  at  a  time,  of  ipecacuanha,  jal- 
lap,  bark,  and  fuch  like  ;  but  a  fmaller 
quantity  of  light  ingredients  Ihould  be 
put  in  at  once,  fuch  as  flores  chamaemeli, 
flores  rofarium,  &c.  But  before  you 
powder  fuch  a  medicine  as  rad.  jallapii, 
I  advife  that  it  Ihould  be  firft  cut  with 
a  cutting  knife  and  block,  whereby  it 
may  be  the  more  eafily  and  perfe&ly 
pulverized.  All  fpherical  or  globular 
roots,  mull  be  cut  before  they  are  put 
into  the  mill ;  and  the  ginger  mull  alfo 
be  cut,  when  you  would  make  fpec. 
aromat.  Cut  alfo,  and  that  very  thinly, 
in  the  pulve  tragacanth.  comp,  the  rad. 
althese,  and  glycyrhizae. 
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It  is  no  fmall  recommendation  to  tills 
machine^  that  it  not  only  prepares  the 
medicines  in  a  better  manner,  but  in  a 
much  (horter  time  than  any  engine  al¬ 
ready  in  ufei  In  general,  it  will  per¬ 
form  it’s  work  in  twenty-four  hours, 
with  a  good  wind ;  though  I  have  often 
fuffered  it  to  go  for  a  whole  week  or 
longer j  by  which  means  it  has  reduced 
the  contents  of  the  barrel  to  a  perfect 
alcohol.  iEthiops  mineralis  in  particular 
(/.  e .  argent,  viv.  fior.  fulphur.  ana  Ifeij.) 
it  will  pound  in  four  days  much  better,1 
and  with  lefs  lofs  than  the  fame  can  be 
done  with  a  peftle  and  mortar  in  as 
many  months. 

But  let  ufe  and  experience  recommend 
the  excellence  of  the  machine,  and  the 
limplicity  of  it’s  invention ;  for  although 
it  has  been  my  principal  defign  to  con- 

,  9_ 

fult  the  advantage  and  convenience  of 
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Apothecaries,  I  am  not  without  hopes  of 
it’s  being  found  ufeful  hereafter  in  many 
other  branches  of  bufinefs.  Great  im¬ 
provements,  no  doubt,  may  be  made  by 
enlarging  the  fqale,  and  by  fpbftituting 
a  barrel  of  caft  irpn  for  one  qf  wood ; 


by  which  queans  it’s  ufe  hereafter  may 
be  admitted  among  perfumers,  colour^ 
men,  and  fuch  other  artifts  as  have  oc- 
cafion  to  pulverize  the  commodities  be» 
Jonging  to  their  refpe&ive  trades. 


FINIS. 
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